A library of new pyrrolo [1,2-c]quinazoline derivatives was obtained by the one-pot, three-component microwave-assisted synthesis, starting from quinazolines, 2-bromoacetyl derivatives and electron-deficient alkynes in 1,2-epoxybutane via 1,3-dipolar cycloaddition of quinazolinium N-ylides. This synthetic pathway offers a simple and rapid access to a large range of pyrrolo[1,2-c]quinazoline derivatives.
Pyrrolo [1,2-c] quinazoline, an interesting [5, 6 ]-fused ring system with a bridgehead nitrogen atom, is the core of several bioactive pyrrolo [1,2-c] quinazoline derivatives effective in the treatment of cardiovascular disorders and as antiasthmatic agents [1] . Some pyrrolo [1,2-c] quinazolin-5-one compounds are valuable building blocks in the synthesis of potentially bioactive heterocycles [2] .
Synthetic strategies toward pyrrolo [1,2-c] quinazoline derivatives have been reviewed in recent years [3] .The main synthetic routes toward pyrrolo[1,2-a]quinoline derivatives start from substituted 2-arylpyrroles [4] [5] [6] [7] [8] , and from quinazolines either by catalyzed [3+2] annulation of substituted 4-trifluoromethyl-1,2-dihydroquinazolin-2-ones with Morita-Baylis-Hillman carbonates [9] and ethyl 2,3butadienoate [10] , or by the intramolecular cyclization reaction of 3-vinyl-3,4-dihydroquinazolin-2-one in the presence of tetrabutylammonium fluoride [11] . Many pyrrolol [1,2-c] quinazoline derivatives were synthesized by 1,3-dipolar cycloaddition reactions of the Fe 3+ -stabilized azomethine ylides with allenoates, alkynoates and α-amino acid methyl esters [3, 12] or by 1,3-dipolar cycloaddition reactions of quinazolinium N-ylides with various alkyne dipolarophiles [13] [14] [15] [16] [17] [18] [19] . The classical synthetic procedure for the 1,3-dipolar cycloaddition reactions of heterocyclicNylides involvesthe following steps: the preparation of Nheterocyclic salts by the quaternization of N-heterocycle with 2-bromoacetophenones, the in situ generation of the heterocyclic N-ylides from the corresponding heterocyclicsalts under the action of bases and the1,3-dipolar cycloaddition reactions of heterocyclicN-ylides with acetylenic dipolarophiles [20, 21] .The known instability of the most of quinazolinium salts due to the electron deficiency in the position 4 of the quinazoline nucleus [13, 14, [22] [23] [24] ,which is the main disadvantage of this synthetic procedure, has been overcome by developing a multicomponent methodology for the synthesis of pyrrolo [1,2-c] quinazolines. This one-pot, three component syntheticprocedure starts from various substituted quinazolines, 2-bromo-acetophenones and electrondeficient alkynes in the presence of an epoxide which plays both the role of the acid scavenger and reaction solvent [13] [14] [15] [16] [17] [18] [19] . However, this synthetic pathway requires a long reaction time, which is an important limitation for * email: denisa.dumitrescu@univ-ovidius.ro synthesizing a large library of pyrrolo [1,2-c] quinazolines. Therefore, an efficient, rapid, and clean synthetic procedure toward libraries of such compounds is still an important issue.
Microwave irradiation offers a facile and versatile method for the synthesis of fused heterocyclic compounds. This method substantially decreases the reaction time, is less solvent and energy consumer and improves the yields [25] [26] [27] [28] [29] [30] [31] [32] .
As a continuation of our interest in this field [13] [14] [15] [16] [17] [18] [19] 24, 30] ,we report here a one-pot, three components microwave-assisted synthesis of a library of pyrrolo [1,2c] quinazoline which has the advantages of considerable shorter reaction time, reduced solvent spending and good yields.
(2.2 mmole) in 18 mL 1,2-epoxybutane was placed into a sealed microwave reactor at 120 °C for 45 min. The reaction mixture was cooled to room temperature, partly of the solvent was removed in vacuum, 5 mL of MeOH was added under a gentle stirring and the reaction mixture was left overnight at 5-10 o C. The solid formed was filtered-off, washed on the filter with a mixture of diethyl ether-MeOH 2:1 and crystallized from CHCl 3 or CHCl 3 /Et 2 O.The melting points and yields for all synthesized pyrrolo [1,2c] quinazolines are shown in Table 2 . The spectral data and elemental analysis are given below. The reaction pathway implies the in situ formation of the quinazolinium salt, the in situ generation of the corresponding quinazolinium N-ylide from quinazolinium salt in the presence of 1,2-epoxybutane, followed by the in situ1,3-dipolar cycloaddition of the quinazolinium N-ylide with electron-deficient alkyne and dehydrogenation of the primary cycloadduct to give directly the desired pyrrolo [1,2c] quinazoline [13, [15] [16] [17] [18] .
Any substituted quinazoline can be used in this reaction, except 2-substituted quinazolines bearing large substituents because of steric hindrance of the quaternization reactions. A large range of 2-bromoacetyl derivatives or other quaternizing agents which can stabilize the intermediate N-ylides can be used instead of 2bromoacetophenone and any available electron-deficient alkynes can be used as dipolarophiles.
The synthesized pyrrolo [1,2-c] quinazolines were structurally characterized by chemical and spectral data. The chemical shifts assignments for the protons and carbons respectively, were made based on the information obtained from bidimensional homo-and heteronuclear correlations, like COSY and HETCOR experiments. 
Conclusions
A library of pyrrolo [1,2-c] quinazoline derivatives has been successfully synthesized by combining an one-pot, three-component procedure with microwave irradiation method to easy access a librar y of pyrrolo [1,2c] quinazoline derivatives, starting from readily obtainable and inexpensive materials. This synthetic pathway starts from quinazolines, 2-bromoacetophenones and electrondeficient nonsymmetrical substituted alkynes in 1,2epoxybutane via 1,3-dipolar cycloaddition of quinazolinium N-ylides.Microwave acceleration method offers valuable features such as considerable shorter reaction time, substantially reduced solvent spending, decreasing of the consumed energy and good yields. This one-pot, threecomponent microwave-assisted synthetic pathway provide a simple, clean and rapid access to a large range of pyrrolo [1,2-c] quinazoline derivatives.
